SYNOPSIS Rapid diagnoses were made on 510 breast lumps by three methods in sequence and the results compared with those obtained by paraffin histology.
Examination of frozen sections has been the standard method of rapid diagnosis of breast tumours for many years and with the advent of the refrigerated microtome is now virtually as accurate as study of paraffin sections. However, facilities for frozen sections are not always available and in these circumstances a surgeon may proceed to mastectomy relying on the clinical findings and the characteristic naked-eye features of carcinoma found in the breast biopsy. Although little used in this country, rapid cytological diagnostic methods are available either by examining smears prepared from needle aspirates of breast lumps (Gibson and Smith, 1957; Webb, 1970) or smears and imprints made from the excised lumps (Dudgeon and Barrett, 1934; Tribe, 1965) .
In a previous paper (Tribe, 1965 ) cytological diagnosis of breast tumours by the imprint method was evaluated by a retrospective study of permanently stained imprints made from 311 breast tumours and a high degree of accuracy was obtained. At that time a rapid impermanent staining method using polychromatic methylene blue was described which took only two minutes. Using this method a cytological diagnosis can be made before examining the frozen section. In this study a :comparison was made between the diagnoses of breast tumours obtained by four different methods: (1) naked-eye 'Present address: Department of Pathology, Southmead HIospital, Westbury-on-Trym, Bristol. Received for publication 26 January 1973. diagnosis made by the pathologist from examination of the excised breast lump; (2) cytological diagnosis from imprints stained by the rapid method; (3) microscopic examination of frozen sections; and (4) microscopic examination of paraffin sections.
These four methods were used consecutively on each breast lump studied and a definite diagnosis of benign or malignant was recorded at each stage. An analysis and comparison of the results obtained from each method will be presented and the advantages and disadvantages of using these methods alone or in combination will be discussed.
It should be appreciated that with one pathologist alone involved in this study, only the first of these methods, the naked-eye diagnosis from examination of the excised lump, was carried out blind and independently of the other methods. In the other three methods employed knowledge of the previous examinations will inevitably have led to some observer bias when recording the subsequent results. Therefore comparison of the methods as presented is not as valid as it would have been if the smears and sections had been read independently of each other and of the macroscopic findings. The previous study (Tribe, 1965) (Richardson, 1956) .
In 391 (767%) cases an imprint stained by the rapid method was examined and a diagnosis of malignant or benign made before the frozen section was studied. Imprints were not prepared in all cases since a proportion of the benign lumps were so obviously innocuous that cytological study did not appear necessary. This accounts for the higher proportion of imprints made from malignant tumours, viz, 200 out of 226 malignant lumps imprinted (88-5 %) as compared with 191 out of 284 benign lumps (67-3 %).
In 126 out of the 200 imprints made from malignant lumps an attempt was made to grade the tumours and these results were compared with the subsequent histological grades made according to the criteria laid down by Scarff (1928 and 1929) , Bloom (1950) , and Bloom and Richardson (1957) .
Half the 510 frozen sections were prepared on a Pearse-Slee refrigerated microtome (cryostat) and the other half were cut on a standard frozen section apparatus adapted for use in small hospitals (Casling and Tribe, 1969) .
The methods for making and staining imprints from breast tumours and the cytological criteria used for diagnosis were similar to those previously described (Tribe, 1965 
NAKED-EYE ASSESSMENT OF BREAST LUMPS
This method proved to be surprisingly accurate. A busy general surgeon will soon gain enough experience to be quite confident of diagnosing the 'typical' malignant breast lump. A pathologist, depending on his work load, will probably gain experience of the naked-eye appearances of breast lumps at three to four times the rate of any one surgeon. In this series, apart from fibroadenomata, it was much easier to be certain that a breast lump was malignant than to be sure it was benign. The maxim 'difficult naked-eye, difficult on microscopy' was often proven correct.
The most difficult breast lump to diagnose macroscopically is undoubtedly the diffuse fibrotic microcystic mass from which small worms of putty-like material can often be expressed. This lesion is also often difficult to diagnose on both frozen and paraffin sections and includes the group of atypical hyperplasias thought by some authors to be premalignant in nature (Stein, 1967; Black and Chabon, 1969) .
As shown in table I false negative diagnoses were made on naked-eye examination of 23 out of the 510 breast lumps in this series (4 5 %). These were either considered benign or not sufficiently abnormal to be certain of carcinoma. On further analysis of these cases 13 were recorded as doubtful or not diagnostic and only 10 were definitely recorded as benign. Two of the latter proved to be medullary carcinomata and one a mucoid carcinoma; both these tumour types have atypical macroscopic appearances.
There were only two false positive diagnoses. One was a lump removed from a 56-year-old woman in which, although no malignant cells were seen on imprint cytology and no definite invasive cancer demonstrated on frozen section, there was sufficient atypical intraduct hyperplasia in the paraffin sections to justify local mastectomy at a later date. The other false positive result occurred in a 34-year-old woman. Frozen section showed a benign intraduct papilloma and paraffin sections revealed additional benign florid sclerosing adenosis.
RAPID IMPRINT CYTOLOGY
As explained in the previous paper (Tribe, 1965) , it is much easier to diagnose a breast tumour as malignant on imprint cytology than to be certain it is benign. It should also be remembered that there was no time to examine a second imprint if the first was unsatisfactory, since examination and diagnosis from the imprint was made before examining the frozen section. In spite of these limitations the results were more accurate than those obtained in the previous retrospective study. This was partially due to the advantage of having studied the naked-eye appearances of the breast lump immediately before looking at the imprint and also due to greater experience in making the imprints. Special attention was taken in trimming and drying the surface of the breast lump to be imprinted to avoid fat and excess tissue fluid which were the cause of a large proportion of the false negatives in the previous study.
For reasons previously explained, rapid imprint cytology was performed on only 391 out of the 510 breast lumps. Amongst these there were only 12 (3-1 %) false negative results and no false positives. On analysis, nine out of the 12 were considered to be poor imprints and not diagnostic and only three were definitely thought to be benign.
Imprints were examined on 19 out of the 25 lumps with false results in the naked-eye group. Seven gave similar false results to the naked-eye diagnosis but in 12 cytology established the correct diagnosis. It is considered that with a combination of naked-eye examination and imprint cytology a high degree of diagnostic accuracy can be obtained and the number of false results obtained from macroscopic study alone could be halved.
Ten cases in this series were reported as premalignant atypical cystic hyperplasia (carcinoma in situ) after examining many paraffin sections. It is worth noting that eight out of the nine imprints made from these 10 cases were considered to be benign.
In 126 out of the 200 imprints made from malignant lumps the tumours were graded as having a low, intermediate, or high degree of malignancy, according to the cytological criteria described in the previous paper. The results were compared with grades made from the equivalent paraffin sections according to the criteria established by Bloom (1950 
Discussion
It is worth stressing that in 19 out of every 20 breast lumps in this series differentiation between a benign or malignant diagnosis was achieved by naked-eye examination alone. It is suggested that in regions where frozen section facilities are not available a surgeon can soon learn to place great reliance on his naked-eye examination of the excised breast lump. If he is prepared to learn the relatively simple technique of cytodiagnosis from breast imprints with the rapid staining method he will be unlikely to perform a mastectomy on a benign lesion.
Using the cytological criteria suggested by the author, Webb (1970) described the use and indications for fine needle aspiration of breast lumps in surgical outpatients. He obtained 97-3 % accuracy of cytology in 108 out of 168 patients in whom histological confirmation was available. This author confirmed the high degree of accuracy which can be obtained from cytodiagnosis in breast cancer and it seems reasonable to proceed direct to mastectomy without frozen section on a patient with a cytological diagnosis of malignancy made from a fine needle aspirate.
Benign breast lesions, however, present a different problem. There is ample evidence to show that fibrocystic disease of the breast with epithelial hyperplasia is common in patients with breast cancer and many authors believe in a more direct relationship. Although not all histopathologists are prepared to diagnose carcinoma in situ in the breast, Stein (1967) and Black and Chabon (1969) have recently classified the histological criteria of this diagnosis and its relationship to fibrocystic disease. One way in which histopathologists can help to reduce the overwhelming problem of mammary carcinoma is to try and select patients with fibrocystic disease in whom there is a strong possibility that carcinoma may develop. Ten patients in this series had sufficiently atypical changes in their breast biopsies to be classified as premalignant hyperplasia and after full discussion with the surgeons concerned several had local prophylactic mastectomies although there was no histological evidence of invasive carcinoma. As noted before, imprint cytology failed to detect these lesions which required prolonged study of many paraffin sections in each case. It seems that, unlike carcinoma in situ of the cervix, cytology appears to have no place in diagnosing premalignant changes in the breast.
This study has shown that benign breast lesions are very unlikely to be diagnosed as malignant after a combination of naked-eye examination and imprint cytology from the excised breast lump. However, these examinations alone will not detect premalignant changes and before any breast lesion is declared benign a full paraffin study of the excised breast lump should be undertaken. 
